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(54) METHOD FOR FORMING CONVEX RESIN FILM AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a convex resin film 
consisting of a resin. 

SOLUTION: A mask film 17 (a pattern film) having a desired 
shape is attached onto a substrate 1 1 being a subject to be 
processed, a resin film 18 is formed to cover the film 17 and 
such a recessed part 19 that a pattern of the film 17 is 
transferred to the film 18 is formed on the film 18 when the 
film 17 is peeled off together with the film 18. When a 
convex part forming composition containing a photo- 
polymerizable/curable resin is injected into the part 1 9, a 
convex part forming composition-applied layer swollen from 
the surface of the film 18 is formed in the part 19 by 
surface tension. When the convex part forming composition- 
applied layer is irradiated with ultraviolet rays, the convex 
resin film (a projecting part 20) having the desired pattern 
can be obtained. By using this method an elevation film can 
be formed on the substrate of an optical recording medium 
without using a metallic mold. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the pattern film of a request configuration on a processing object, 
and the process which supplies the resin film constituent containing photopolymerization nature 
hardening resin to the side in which said pattern film of said processing object was formed, The process 
which irradiates ultraviolet rays at least at the resin film constituent on said processing object, is made to 
harden said resin film constituent, and forms the resin film, The process which exfoliates said pattern 
film with said resin film on this pattern film, and forms a crevice in said resin film, The convex resin 
film formation approach of having the process which forms ****** of said heights constituent in the 
condition of having supplied the heights constituent containing photopolymerization nature hardening 
resin to said crevice, and having risen from said resin film front face, and the process which ultraviolet 
rays are irradiated [ process ] at ****** of said heights constituent, and stiffens said heights constituent. 
[Claim 2] It is the convex resin film formation approach according to claim 1 which said resin film 
constituent has the 1st lubricant in which said photopolymerization nature hardening resin and 
compatibility are shown, and the 2nd lubricant which shows immiscible nature to said 
photopolymerization nature hardening resin, and is characterized by said photopolymerization nature 
hardening resin of said heights constituent showing said the 2nd lubricant and immiscible nature at least. 

[Claim 3] Said the 1st lubricant and said 2nd lubricant are the convex resin film formation approach 
according to claim 2 characterized by being silicone system lubricant. 

[Claim 4] The convex resin film formation approach claim 1 to which viscosity of said heights 
constituent is characterized by 10 or more mPa-s being 1000 or less mPa-s thru/or given in claim 3 any 1 
term. 

[Claim 5] The convex resin film formation approach according to claim 4 characterized by the height 
from the base of said crevice to said resin film front face being 3 micrometers or more. 
[Claim 6] The optical record medium which has the crevice of the shape of a ring whose core and core 
of said laminated circuit board is prepared in the disc-like laminated circuit board which has record film, 
the resin film formed on said laminated circuit board, and said resin film, and correspond, and the ring- 
like heights in which it has been arranged in said crevice, and the front face rose and was formed rather 
than said resin film front face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing-technology field of an optical record 
medium, and relates to the technique which forms the heights of the request configuration which 
consists of resin on the substrate of an optical disk especially. 
[0002] 

[Description of the Prior Art] Conventionally, the optical disk and the magneto-optic disk are used for 
the medium which records record media and music, such as a computer. The agreement 1 10 of drawing 
3 shows the optical disk among them. 

[0003] This optical disk 110 has the disc-like substrate 111 which consists of transparent resin, and the 
circular hole 113 is formed in the core of a substrate 111. 

[0004] The record film which consists of a metal thin film, and the protective coat which protects the 
record film are formed in the front face of a substrate 111, and the elevation film 120 which consists of a 
protruding line is formed in the perimeter of the hole 1 1 3 of the rear face of a substrate 111. Therefore, 
the whole has become ring-like and the core of elevation film 120 corresponds with the core of a hole 
113 and a substrate 111. 

[0005] This elevation film 120 and substrate 1 1 1 are formed in the cavity of metal mold by the injection 
molding method by which resin is poured in, therefore the elevation film 120 and a substrate 1 1 1 are 
united. 

[0006] The above-mentioned record film is arranged at the periphery part of a protruding line, the field 
of a periphery is made into the information record section 118 rather than a protruding line, and 
information can be recorded now by forming irregularity and a slot in the record film in the information 
record section 118. 

[0007] When reading appearance of the information is carried out from this optical disk 110, with the 
field in which record film was formed, a laser beam is irradiated from a reverse field side, and the laser 
light reflected with record film is detected. When it is arranged inside readout equipment and an optical 
disk 1 10 is usually carried in the reader, the injection equipment of a laser beam places the elevation 
film 120 upside down, and arranges it. 

[0008] If it carries out like this, since the elevation film 120 will read and it will be put on the loading 
base of equipment, the information record section 118 does not contact a loading base front face, and a 
blemish is not attached. Moreover, since optical disk 110 front face does not stick to a loading base, the 
ejection of an optical disk 110 also becomes easy. 

[0009] However, in making the elevation film 120 constitute with an injection molding method as 
mentioned above, metal mold is needed and a manufacturing cost becomes high. 
[0010] Moreover, in order to cast one substrate 111 at a time, the manufacturing cost of the substrate 
111 whole will become high. 

[001 1] On the other hand, when forming the elevation film 120, without using metal mold, the resin 
solution of ultraviolet-rays hardenability is made into the shape of a ring with ** on a substrate, 
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ultraviolet rays are irradiated, and are stiffened, and how to form the ring-like resin film can be 
considered. However, since a resin solution will flow on a substrate front face if the line of a resin 
solution will become thick if the viscosity of a resin solution is high, and viscosity is low, it is difficult 
to form the elevation film of exact width of face and height. 
[0012] 

[Problem(s) to be Solved by the Invention] It is created in order that this invention may solve the 
technical problem of the above-mentioned conventional technique, and the object is in offering the 
technique which forms the heights of a detailed pattern in a processing object front face not using metal 
mold. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention 
according to claim 1 The process which is the convex resin film formation approach and forms the 
pattern film of a request configuration on a processing object, The process which supplies the resin film 
constituent containing photopolymerization nature hardening resin to the side in which said pattern film 
of said processing object was formed, The process which irradiates ultraviolet rays at least at the resin 
film constituent on said processing object, is made to harden said resin film constituent, and forms the 
resin film, The process which exfoliates said pattern film with said resin film on this pattern film, and 
forms a crevice in said resin film, The heights constituent containing photopolymerization nature 
hardening resin is supplied to said crevice, and it has the process which forms ****** of said heights 
constituent in the condition of having risen from said resin film front face, and the process which 
ultraviolet rays are irradiated [ process ] at said heights constituent supplied to said crevice, and stiffens 
said heights constituent. Invention according to claim 2 is the convex resin film formation approach 
according to claim 1, said resin film constituent has the 1st lubricant in which said photopolymerization 
nature hardening resin and compatibility are shown, and the 2nd lubricant which shows immiscible 
nature to said photopolymerization nature hardening resin, and said photopolymerization nature 
hardening resin of said heights constituent is characterized by showing said the 2nd lubricant and 
immiscible nature at least. Invention according to claim 3 is the convex resin film formation approach 
according to claim 2, and it is characterized by said the 1st lubricant and said 2nd lubricant being 
silicone system lubricant. Invention according to claim 4 is the convex resin film formation approach 
claim 1 thru/or given in claim 3 any 1 term, and viscosity of said heights constituent is characterized by 
10 or more mPa-s being 1000 or less mPa-s. Invention according to claim 5 is the convex resin film 
formation approach according to claim 4, and is characterized by the height from the base of said crevice 
to said resin film front face being 3 micrometers or more. Invention according to claim 6 is an optical 
record medium, is prepared in the disc-like laminated circuit board which has record film, the resin film 
formed on said laminated circuit board, and said resin film, and has the crevice of the shape of a ring 
whose core and core of said laminated circuit board correspond, and the heights risen and formed from 
said resin film in said crevice. 

[0014] The heights which a head front face is higher than the resin film, and rose when it irradiates 
ultraviolet rays at this and was made to harden, since it changed into the condition that the heights 
constituent poured in when this invention is constituted as mentioned above, the crevice was formed in 
the resin film of a processing object front face and the liquid-like heights constituent was poured in into 
the crevice rose by the effective area of a crevice with surface tension can be formed. 
[0015] Moreover, although the 1st lubricant in which the photopolymerization nature hardening resin 
and compatibility of a resin film constituent are shown, and photopolymerization nature hardening resin 
show immiscible nature, the 1st lubricant will ooze out to extent to which the 2nd lubricant does not 
deposit in this resin film front face, if the 2nd lubricant in which compatibility is shown is added by the 
resin film. On the other hand, since the heights constituent poured into the crevice of the resin film is 
****ed to the 2nd lubricant of a resin film front face when the photopolymerization nature hardening 
resin of a heights constituent shows the 2nd lubricant and immiscible nature, it does not disturb from a 
crevice. 

[0016] At this time, the viscosity of this heights constituent is 10 or more mPa-s 1000 or less mPa-s, and 
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the convex resin film with a more sufficient molding condition can be obtained as the height from a 
crevice base to a resin film front face is 3 micrometers or more. 
[0017] 

[Embodiment of the Invention] How to form the convex resin film in the optical record medium and its 
substrate front face of this invention is explained using a drawing. 

[0018] The sign 1 1 of d rawin g_2 (a) is the processing object which can be used for this invention, and 
shows the disc-like substrate which makes an optical record medium constitute. 
[0019] This substrate 1 1 consists of polycarbonates and the metal thin film 13 is formed in that front 
face of the spatter. On this metal thin film 13, the protective coat 15 which consists of resin is formed. 
[0020] In order to form the resin film of the shape of substrate 1 1 convex [ this J, first, the core of the 
ring-like mask film 1 7 (pattern film) and the core of a substrate 1 1 are made in agreement, and a mask 
film 17 is stuck on substrate 1 1 front face ( drawin g 2 (b)). 

[0021] the sectional view which expanded the part near the core of the substrate 1 1 which showed 
drawing 1 (a) to the sign 30 of drawing 2 (b) - it is - some mask films 17 - the cross section is shown. 
[0022] Subsequently, although photopolymerization nature hardening resin, the photopolymerization 
initiator of a minute amount, the 1st lubricant in which this photopolymerization nature hardening resin 
and compatibility are shown, and this photopolymerization nature hardening resin are immiscible nature, 
the resin film constituent which consisted of the 1st lubricant and the 2nd lubricant in which 
compatibility is shown is prepared. Next, a substrate 1 1 is arranged horizontally and this resin film 
constituent is dropped near the core of that front face. If the core of a substrate 1 1 is made into a center 
of rotation and rotated in the level surface, ****** of a resin film constituent will be formed so that the 
dropped resin film constituent may cover breadth and a mask film 17 on substrate 1 1 front face (spin 
coat method). 

[0023] Subsequently, if ultraviolet rays are irradiated in the field in which ****** of a resin film 
constituent was formed, a resin film constituent will harden and the resin film 18 will be formed 
( drawing 1 (b)). 

[0024] Next, if a mask film 17 is exfoliated, both the resin film 18 on a mask film 17 will also exfoliate, 
and the crevice 19 where the pattern of a mask film 17 was imprinted by the resin film 18 will be formed 
( d rawi ng 1 (c)). 

[0025] Subsequently, a substrate 1 1 is rotated in the level surface, pouring into a crevice 19 the same 
resin film constituent (heights constituent) as what was used for the resin film 18, and a resin film 
constituent is poured into the crevice 19 whole. Since the 2nd lubricant of the above-mentioned resin 
film constituent has oozed out in the front face of the resin film 18 at this time, **** the resin film 
constituent poured into the crevice 19 to the 2nd lubricant, and it does not disturb out of a crevice 19, 
and this resin film constituent will be risen with surface tension more highly than resin film 1 8 front 
face. 

[0026] Subsequently, ultraviolet rays are irradiated in the field in which the resin film 18 of a substrate 
1 1 was formed, if the resin film constituent arranged in a crevice 19 is stiffened, it will come out along 
with the pattern of a mask film 17, and a certain heights 20 (convex resin film) will be formed ( draw ing 
1(d)). 

[0027] Drawing 2 (c) shows the optical record medium 10 of this invention in the condition that heights 
20 were formed. The resin film 18 is formed on the substrate 1 1 of this optical record medium 10, and 
the crevice 1 9 of the shape of a ring with same substrate 1 1 and its core is formed in this resin film 1 8. 
In the crevice 19, heights 20 are risen and formed from resin film 18 front face. The above-mentioned 
metal thin film 1 3 is arranged at the part of the periphery of heights 20, and the field of a periphery turns 
into the information record section 38 from heights 20. These heights 20 function as elevation film of 
this optical record medium 10. 

[0028] The test piece (examples 1-3) was created at the same process as the above-mentioned resin film 
(heights 20) formation approach, the heights 20 were observed, and the configuration was evaluated. 
[0029] Here, 30 weight sections are received in polyfunctional oligomer (ARONIKKUSU M6250 and 
Toagosei, Inc.) as photopolymerization nature hardening resin. What carried out 2 functionality 
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monomer (NPGDA and Nippon Kayaku Co., Ltd.) 80 weight section mixing is used. As a 
photopolymerization initiator Although ethylene dimethylsiloxane (KF96 and Shin-Etsu Chemical Co., 
Ltd.) and the above-mentioned photopolymerization nature hardening resin are immiscible nature as the 
1st lubricant in which dolphin GYUA 1 84, tiba speciality KEMIKARUZU, Inc., and above-mentioned 
photopolymerization nature hardening resin and compatibility are shown Using ethyleneoxide 
denaturation silicone oil (TSF4441 and Toshiba Silicone, Inc.) as the 2nd lubricant in which 
compatibility is shown, the 1st lubricant equalized the above-mentioned class product using the 
homogenizer, and created the liquid-like resin film constituent. When this resin film constituent made it 
harden, the ultraviolet rays of 300 mJ/cm2 were irradiated. 

[0030] Examples 1-3 are the cases where the sum total content (% of the weight) of the 1st lubricant in 
the above-mentioned resin film constituent and the 2nd lubricant differs. The result of an assessment 
trial is shown in the following table 1 . 
[0031] 
[A table 1] 
11. 
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[0032] The example 1 of a comparison is the case where did not form the resin film 18, but applied the 
direct resin film constituent and heights are formed on a substrate 11. The example 2 of a comparison is 
the case where did not form the resin film 18, but carried out what mixed the 1st lubricant and 2nd 
lubricant with **, and the convex section 20 is formed on a substrate 1 1 like the example 1 of a 
comparison. 

[0033] Compared with the examples 1 and 2 of a comparison, in the examples 1-3, liquid sagging of the 
resin constituent poured into the crevice and a blot did not take place, but the heights 20 of a good 
configuration were obtained. Especially, in the examples 2 and 3, the resin solution protruded outside 
the crevice 19 was able to obtain return and the heights 20 of an especially good condition in the crevice 
19 to lubricant. 

[0034] Although the above-mentioned examples 1-3 explained the case where the resin film 18 and 
heights 20 were created using the same resin film constituent, this invention is not limited to this. 
Although a resin film constituent which is different in each can be used, it is desirable to use the above 
photopolymerization nature hardening resin for a binder. Moreover, although it is immiscible nature at 
one or more kinds of 1st lubricant which shows compatibility to the resin film 18 to the binder used for 
the resin film constituent, and this binder It is desirable for the 2nd lubricant which shows compatibility 
to the 1st lubricant to contain, and it is desirable at this time to use what shows the 2nd lubricant and 
immiscible nature to the binder of the resin film constituent (heights constituent) which constitutes 
heights 20. 

[0035] Other approaches can be used, although the resin film constituent was carried out with ** with 
the spin coat method in the above-mentioned example when forming the resin film 18. For example, a 
resin film constituent may be applied using a foil coating machine. 

[0036] Moreover, if it is the matter which does not check a photopolymerization reaction to the resin 
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film constituent heights 20 in case it casts, since a coloring agent etc. can be added, for example, it is 
also possible to form the heights 20 which served also as the ornament object on the transparent 
substrate 11. 

[0037] In addition, you may exfoliate the resin film 18 after heights 20 molding. When leaving the resin 
film 18 on a substrate 1 1, it is good to use transparent resin which does not block reading of the 
information on an optical record medium for the resin film constituent which constitutes the resin film 
18. 

[0038] Moreover, although the case where heights (elevation film) were formed in an optical record 
medium was explained by the formation approach of the above-mentioned heights, it is also possible to 
use the heights formation approach of this invention for the detailed solid ornament of various 
processing objects. 
[0039] 

[Effect of the Invention] According to this invention, the convex resin film of a detailed pattern can be 
formed in a processing object front face. 
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[0 0 18] H2(a)OlWl 1 tfcfcfSUHcfll^* C 
[0 0 19] C<Dg«l lttaK<j3br-*^bT«UtS 

. [0 0 2 0] C©SK1 1 ±fcfi«0«KIS*Jgl«-rS 
tea, $fcf\ 'jv^ovx^-rrt/Ai 7(/**-:v 

7fc»«l l«ffi»cftS(*-rS<02(b))o 
[002 1] 01 (a)ti. 02 (b)eom^3 OtC^bfc 
20 »«1 10tp£^fJS©W»*tt*:bfc»fffiH'C*»), V 
X^-^PAl 7©— gPBfffi*^LTV'So 
[0022] KB6ttKfcWtt£. ?Sg©*fcS 

6N*mi t , c (Dym-erttmtmm t 1 
snfeWflgKas^fflja-rs. ^tc, »«i l^Tkv 

<D^#**^J5K«nS (X ^ 2/3— hffi) . 
[0 0 2 3] *if^ WBMBrtffKDttttMWBASti 

in stm&ztiswi (b))„ 

[0 0 2 4]^»C, 7X{-7^;Vil 7«r?iJ«t-rSfc, 
?X»7-f;l/Ai 7±©1»1I1 8t>«lc|»Jf!tsn, 43 
Ml 8tCVX^7-c;l/Al 70/^-V^te^Snfc 

caffi 9msns<Bi(c)). 
[0025] fitug^i 8icnv^<bOj:Plc« 
40 BBjBj««j(fisi5aj««B)*iaaJi 9*cttAL**^s« 

ftftax^r*. wbri 8cosffi»c»i, ±s 

«BM»«*0»2 0ai»«««»»fflLT^*OT, P3 
S5 1 9 tcSA^tifc^BISffi^^tt^ 2 ©jBjftfflKKSg 

C ^laBffi^'fetiSJBB 1 8 ^ffi«t 0 »5 < & K> ±*<o 

[0 0 2 6] Sffi 1 1 £0«BS 1 8tfJBjft£tl 



-3- 



5(01 (d))o 

[00271 02(c) tiflgP 2 0 tfl&$.tE tltcW&D^ 

#1 OOI£1 1 ±K«\ tffffiRl 8^JgfiK«nTfe 

^ttOIHlSPl 9#J&£SftT<^5. E3SC1 9rt»ct±flSP 
2 0tf«S§Bgl 8«flB«fcDffi9±tfr3TJgJ«<*ftTV> 
3, CiSP2 0©^<0gP»»cti±ffi©^iS^l 3#E 

[0 0 2 8] ±IB©®aiK(GaJ2 0)JgfiK^ii:l^«« 
XgTtiU** (fUSSfli 1 ~ 3 ) fcffriKU *-<QGa5 2 0* 

[0 0 2 9] £icm )tfi-&14Mfc«ligi:bT^«tg 

tt*'JdfV-(7D^-^XM6 2 50^ JKffi£-fi!c(«IO) 
«r3 0fiS8Bfc*fLT\ 2^^614*/ (N P G D 



(4) ftffi2 0 0 1 -3 1 9386 

6 

*A> 0#{t3£(tt))8OmS?8iI^Lfcfc<D;&J8<A. ft 

at t fc^f sr 1 <ommi t vx u 

->0*^(KF9 6, <ISg{fc3*Xgi(tt)K -bffiOftfi 
-&ttB!<kffi8i i: « 3MBi814T?i& 5 2>\ Sg 1 ©SmffJ t « 
*g)«1t«r^-r^ 2 cojSmSiJi: LTif Kg 
14->y=i-:/:*--f;MTS F4 4 4 l, JK2S"J=i-v 

ll^&tDSft^tfS^&fctt. 300mJ/cm ! <0 

[0030] i ~ 3 a, ±ewMtBjttM*®* 

[003 1] 
[*1] 







mmmz 


nm&3 






tames 






*ry i 


M L 
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iSJtfcl (%wt) 
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0.2 
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SHU 
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X 
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X 


X 


X 



[0032] jt«0<i i »±. etffim i 8 mi& 

•&7?fcS. 2 titter 1 fcHWc* tUISMl 8* 

Jftfrhf* S«i i±£fgi ^f3ri»Ji:S&2<DiSfiiS!li: 

[0 0 3 3] ittfcfllK 2Kit^ *Sfig»ll~3 7?tiia 

CrS? 2 0 tf» £ ftfc. #lc, USSCT 2 , 3 
C3951 9^»ci±*tflLfc«lii?Sffl[^ S»8Uk:<fc 40 
oTCflgPl 9rtKE?^ #tC^»*«S©figP2 0*% 

[0 0 3 4] ±iB«BaWi~3^±, HU^fliKffldc® 

*m^x®m&i 8 tQ®2 o i:*^-rs#&fc-cn,'> 



Sg2 «9iB»lPJi:^«j«it^-r fe«*fflv>5 c btfm* 
[0 0 3 5] ±i2S|a&0!|-p»±8tl§8 1 8=&J&£T:&BL 

[0 0 3 6] S/-c&SS2 0j£3!-rSISL ^©ssaiKe^c 

&m*>&tia-r2>£t&X"£Z<DX', 2iB*S«l lit 
^g5BWfe«fefcQ» 2 0 *J&Sf £ C t feRT^* 
5. 

[0037]iSi, -Cri*2 0j££tfc StKKl 8*fJ«U 
Tfc«fcW^ ©^Sl 8«rS«l 1 ±tc«-Tig^»ct±, « 

[0 0 3 8] $fc±Si&geo»fi£^T-«. )t^«SS 
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3] v£m&ffio>K&mmmfr*mw?ztcib<DWi 
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[tt*t<DiBW] 


[0 0 3 9] 


1 0 






1 1 


taummmiR) 




1 3 


IBSK(^SWK) 




1 7 




[01] (a)~(d) :*Mottswgj*£t£&%¥tt, 


1 8 






1 9 


HSU 


[02] ( a ) ~ ( c ) : *mi<oftmmwm*®i&m io 


2 0 


asu(a^flgis) 
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[03] 



